Key indicators: single-crystal X-ray study; T = 173 K; mean (C-C) = 0.002 Å; R factor = 0.020; wR factor = 0.052; data-to-parameter ratio = 18.4.
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The construction of novel coordination polymers with the metal-organic frameworks (MOFs) is a very important part of crystal engineering not only for specially functional material purpose but also for their fascinating structures (Fletcher et al., 2001; Brammer, 2004) . As the crucial component and also the network spacers of the coordination polymers, organic or inorganic bridging ligands play important roles in the formation of MOFs. Besides, terminal multi-dentate ligands sometimes can tune the network topology constructed by transition metal ions and bridging ligands. So, combining bridging and terminal ligands to synthesize MOFs compounds have made rapid progress recently.
The derivatives of 1,10-phenanthroline are typical terminal bi-dentate organic ligands and also good candidates for building fluorescent compounds, due to the large aromatic ring system (Bing et al., 2004; Chao et al., 2000) . Usually, bi-dentate terminal 1,10-phenanthroline ligands occupy certain portions of the metal coordination sphere to prevent the dimensionality of coordination polymers to increase from one-dimensional to two-dimensional or three-dimensional, while the one-dimensional polymer is constructed by other bridging ligands, such as dicyanamide ions (Wang et al., 2004) .
Dicyanamide ion is a novel inorganic bridging ligand that has various coordinating modes in the formation of coordination polymers. As an end-to-end single bridge, it can link two metal ions resulting in a one-dimensional chain (Karmakar et al., 2006) or two-dimensional grids (Jensen et al., 2002) . One dicyanamide ion can also bridge more than two metal ions through other bridging modes such as µ 3 -or µ 4 -modes, to afford two-dimensional or three-dimensional multi-dimensional frameworks (Jensen et al., 2002) . An end-to-end double bridging mode has also been found in a few cases (Triki et al., 2001 ).
As part of our continuing research of MOFs compounds, we communicate here the crystal structure of the title compound.
In the title compound, the central cadmium ion is in a distorted octahedral coordination environment in which two N atoms from a phenanthroline ring and two N atoms from two symmetry-related dicyanamide ions are located in the equatorial plane, while two N atoms from two distinct dicyanamide ions are in axial positions ( 168.02 (6)-176.87 (7)° for the formally trans pairs, give further evidences for the distortion (Table 1 ). The structure of this compound consists of one-dimensional neutral inorganic double chains where two dicyanamide ions act as bridging ligands by their terminal N atoms, bridging two Cd II ions on a twofold axis along the c cell axis. Two Cd II ions along the chain are separated by 7.5776 (4) Å. The 2,9-diethoxy-1,10-phenanthroline molecule acts as a bi-dentate terminal ligand.
Two neighbouring infinite one-dimensional chains penetrate into each other through π-π stacking interactions, involving phenanthroline rings, with a centroid to centroid distance of 3.7624 (2) Å and a dihedral angle of 0°. These interactions contribute to the construction of pseudo 2-D layers in the crystal (Fig. 2) .
It is noteworthy that only two Cd II coordination compounds constructed using mixed ligands 1,10-phenanthroline and dicyanamide are found in the CSD database. One is a monomer (Lan et al., 2005) however, is a two-dimensional coordination polymer constructed by one Cd ion, one 1,10-phenanthroline molecule, and two dicyanamide ions in one neutral structural unit (Luo et al., 2002) . This compound has a molecular formula similar to that of the title compound, but its two-dimensional layer framework is very different from the one-dimensional chain structure observed in the present structure. The bridging modes of dicyanamide ions tuned by different terminal ligand, 1,10-phenanthroline in the literature (Luo et al., 2002) and 2,9-diethoxy-1,10-phenanthroline in the present work, play a critical role in the structural diversity. The diethoxy groups of 2,9-diethoxy-1,10-phenanthroline can occupy some positions that prevent the linkage of dinuclear subunits Cd-(C 2 N 3 ) 2 -Cd by other end-to-end single bridges of dicyanamide ions and the formation of the two-dimensional layered structure. For one terminal ligand molecule, two O and four C atoms of two ethoxy groups are located almost in the plane defined by the phenanthroline ring system. One O and two C atoms of one ethoxy group deviate from the phenanthroline plane by about 0.11, 0.07, and 0.26 Å, respectively.
Experimental
The organic ligand 2,9-diethoxy-1,10-phenanthroline was prepared according to a reported procedure (Pijper et al., 1984) .
A solution of NaC 2 N 3 (0.016 g, 0.2 mmol) in CH 3 OH (10 ml) was carefully layered on a CH 3 OH/CHCl 3 solution (5 ml/10 ml) of Cd(ClO 4 ) 2 .6H 2 O (0.042 g, 0.1 mmol) and 2,9-diethoxy-1,10-phenanthroline (0.024 g, 0.1 mmol) in a straight glass tube. About two weeks later, colourless single crystals suitable for X-ray analysis were obtained. 
Refinement
Carbon-bound H atoms were placed in calculated positions (C-H = 0.95 Å for C2, C3, C6; C-H = 0.99 Å for C7; C-H= 0.98 Å for C8), and were included in the refinement in the riding-model approximation, with U iso (H) values set at 1.5 times U eq (C) for methyl H atoms and 1.2 times U eq (C) for other H atoms. The final difference map had a highest peak at 0.89 Å from atom N3 and a deepest hole at 0.71 Å from atom Cd1, but was otherwise featureless.
Figures Fig. 1 . A view of the Cd II coordination environment in the polymeric structure of the title compound, showing the atom-labelling scheme. Displacement ellipsoids are drawn at the 50% probability level and H atoms are shown as small spheres of arbitrary radii. Symmetry codes: (i) -x, y, -z + 3/2; (ii) -x, -y + 1, -z + 2.
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